residue, which was subjected to silica gel chromatography with 50% ethyl acetate in hexanes to provide diol 14a (2.1 g, 100% To a solution of diol 14a (1.9 g, 6.75 mmol) in CH 2 Cl 2 (15 mL) was sequentially added imidazole (0.69 g, 10 mmol, 1.5eq) and TBSCl (1 g, 6.75 mmol, 1eq), and the reaction was allowed to proceed at 25 o C with stirring for 30 min. A saturated solution of aqueous NaHCO 3 was added to quench the reaction and the mixture was extracted with EtOAc (20 mL × 3). The combined organic extracts were dried (Na 2 SO 4 ), and the solvent was removed in vacuo. The crude product obtained was subjected to silica gel column chromatography eluting with 20-25%
EtOAc in hexanes to afford 14b (1.7 g, 95% yield) as a colorless oil.
[α] D + 9.6 (c 0.74, CHCl 3 ). 
Methyl (S)-2-((S)-1-hydroxy-3-(tert-butyl-dimethylsilyloxy)-propyl)pent-4-enoate.
A solution of LDA (2 M, 3.96 mmol, 2.6 eq) in THF was added to a solution of 14b (0.4 g, 1.52 mmol) in THF (15 mL) at -78 o C, and the resulting solution was allowed to warm to -20 o C and stir for 30 min at -20 o C. Allyl iodide (0.2 mL, 2.28 mmol, 1.5 eq) in HMPA (0.76 mL, 4.27 mmol, 1.08 eq to LDA) was added to the above reaction mixture that was recooled to -78 o C.
The subsequent reaction mixture was warmed to -20 o C and the reaction was allowed to proceed at -20 o C with stirring for 1 h prior to being quenched by the addition of saturated NH 4 Cl solution (50 mL). The two layers were separated and aqueous phase was extracted with ether (20 × 3). The combined organic extracts were washed with water and brine, the organic fraction was dried over anhydrous Na 2 SO 4 , and the solvents were removed under reduced pressure to
give the crude mass. 
Methyl (R)-2-((S)-1-hydroxy-3-(tert-butyl-dimethylsilyloxy)propyl)-2-methylpen-4-enoate (15).
To a freshly prepared solution of LDA (0.6 M, 15.73 mmol, 2.6 eq) in THF (24 mL), a solution of (S)-2-((S)-1-hydroxy-3-(tert-butyl-dimethylsilyloxy)-propyl)pent-4-enoate, obtained from the previoius reaction, (1.83 g, 6 mmol) in THF (15 mL) was added at -78 o C, and the resulting solution was warmed to -20 o C ans stirred for 4 h at that temperature. Then a solution of methyl iodide (0.6 mL, 9.69 mmol, 1.6 eq) in HMPA (17 mmol, 1.08 eq to LDA) was added to the above reaction mixture that was re-cooled to -78 o C. The subsequent reaction mixture was re-warmed to -20 o C and allowed to stir at that temperature for 2 h. The reaction was quenched by the addition of saturated ammonium chloride (50 mL). The two layers were separated and aqueous phase was re-extracted with ether (20 mL × 3). The combined organic phases were washed with water and brine, the organic fraction was dried (Na 2 SO 4 ), and the solvents were removed under reduced pressure. The crude oil obtained was subjected to silica gel column chromatography using 5% ether in hexane as eluent to provide 15 as the major product (1.09 g, 57% yield), together with a minor diastereomeric product (0.35 g, 18% yield). 
Methyl (R)-2-((S)-1,3-bis(tert-butyldimethylsilyloxy)-propyl)-2-methylpent-4-enoate.
To a solution of 15 (1.97 g, 6.23 mmol) in dichloromethane (25 mL) was added 2,6-lutidine (1.15 mL, 9.96 mmol, 1.6 eq) and TBSOTf (2.24 mL, 9.35 mmol, 1.5 eq) at -78 o C and the resulting reaction mixture was allowed to stir at -78 o C over 6 h. Saturated ammonium chloride (50 mL) was added to quench the reaction. The organic layer was separated and the aqueous phase 3 was re-extracted with dichloromethane (20 mL × 3). The combined dichloromethane phase was dried over anhydrous sodium sulfate, the solvent was removed under reduced pressure. The crude product obtained was subjected to silica gel chromatography eluting with 5% ether in hexanes to furnish bis-TBS ether (2.22 g, 83% The reaction was allowed to proceed at 0 o C with stiring for 2 h prior to being quenched by the addition of saturated NH 4 Cl solution (50 mL). Organic layer was separated and the aqueous phase was extracted with dichloromethane (20 mL × 3). The combined organic extracts were 5 dried over anhydrous Na 2 SO 4 , and the solvent was removed under reduced pressure to give crude product, which was purified via silica gel chromatography eluting with 3 % ether in hexanes to give 9 (1.16 g, 75% 
Tetrakis-[tert-butyldimethylsilyl]-ether 19a.
To a solution of 18 (2.8 g, 2.43 mmol) in dichloromethane (35 mL) was added 2,6-lutidine (1.21 mL, 10.5 mmol, 4.3 eq) followed by TBSOTf (1.78 mL, 7.79 mmol, 3.2 eq) at 0 o C and the reaction was allowed to proceed with stirring for 4 h at 0 o C. Saturated NaHCO 3 solution was added to quench the reaction. Two layers were separated and the aqueous layer was re-extracted with dichloromethane (50 mL × 3).
The combined organic extracts were dried (Na 2 SO 4 ), and the solvents were removed under reduced pressure. The crude mass obtained was subjected to column chromatography over silica gel, eluting with 1.5% ether in hexanes, to yield tetrakis-TBS ether 19a (2.82 g, 94%). 
Tris-[tert-butyldimethylsilyl]-ether 19b.
To a solution of 19a (2.8 g, 2.21 mmol) in THF (50 mL) was added a stock solution of HF.Py (this stock solution was prepared by addition of 4 mL HF.Py to 11 mL pyridine in 22 mL THF) at 0 o C. The resulting reaction mixture was warmed to 25 o C by removing the ice-bath and allowed to stir at that temperature for 2 h. Saturated NaHCO 3 solution was added to quench the reaction and two layers were seperated. The aqueous layer was extracted with ethyl acetate (50 mL × 3). The combined organic extracts were dried over anhydrous Na 2 SO 4 , and the solvents were removed under reduced pressure. The crude product obtained was subjected to column chromatography over silica gel employing 12%
EtOAc in hexanes as eluent to yield the desired primary alcohol 19b (2.2 g, 86% 
26-Acryloyloxy-macrolactone 7.
To a solution of triol 21 (28 mg, 0.049 mmol) in dichloromethane (2 mL) was added sequentially Et 3 N (35 μL, 0.25 mmol, 5eq), acryloyl chloride (7.2 μL, 0.088 mmol, 1.8eq) and DMAP (2 mg) at 0 o C. The resulting reaction mixture was allowed to stir for 30 min prior to being quenched by addition into saturated aqueous NaHCO 3 solution. The mixture was then extracted with EtOAc (10 mL × 3), the combined organic extracts were dried (Na 2 SO 4 ), and the solvent was removed under reduced pressure.
Purification of the crude product obtained by preparative thin layer chromatography over silica gel eluting with 18% ethyl acetate in hexanes gave 7 (18 mg, 60%). 
26-(4-Pentenoyloxy)-macrolactone 23.
A similar procedure was employed as that described above for the conversion of 21 to 7 (21.7 mg, 75%). (1.45 mL, 15.76 mmol, 1.5 eq) in HMPA (29.53 mmol, 1.08 eq to LDA) was added to the above 13 reaction mixture that was re-cooled to -78 o C. The subsequent reaction mixture was re-warmed to -20 o C and allowed to stir at that temperature for 2 h. The reaction was quenched by the addition of saturated ammonium chloride (150 mL). The two layers were separated and aqueous phase was re-extracted with ether (100 mL × 3). The combined organic phases were washed with water and brine, the organic fraction was dried (Na 2 SO 4 ), and the solvents were removed under reduced pressure. The crude oil obtained was subjected to silica gel column chromatography using 10% ethyl acetate in hexanes as eluent to provide 37 (2.07 g, 62.3% 
Methyl (R)-2-((S)-1-hydroxy-3-(t-butyl-dimethylsilyloxy

(R)-2-((S)-1,3-bis(tert-butyldimethylsilyloxy)propyl)-2-methylpen-4-en-1-ol (38).
To a solution of 37 (2.35 g, 7.43 mmol) in dichloromethane (37 mL) was added 2,6-lutidine (1.38 mL, 11.90 mmol, 1.6 eq) and TBSOTf (2.58 mL, 11.15 mmol, 1.5 eq) at -78 o C and the resulting reaction mixture was allowed to warm to -20 o C over 6 h. Saturated ammonium chloride (60 mL) was added to quench the reaction. The organic layer was separated and the aqueous phase was re-extracted with dichloromethane (30 mL × 3). The combined dichloromethane phase was dried over anhydrous sodium sulfate, the solvent was removed under reduced pressure. The crude product obtained was subjected to silica gel chromatography eluting with 5% ether in To a solution of (S)-2-((S)-1,3-bis(tert-butyldimethyl-silyloxy)propyl)-2-methylpent-4-enal (1.55 g, 3.87 mmol), obtained from the above reaction, in THF (39 mL) was added ethyl magnesium bromide (1 M, 11.6 mL, 11.6 mmol, 2.5 eq) at 0 o C and the resulting reaction 15 mixture was allowed to stir at 0 o C for 20 min. Saturated NH 4 Cl solution (100 mL) was added to quench the reaction. Organic layer was separated and the aqueous phase was re-extracted with dichloromethane (50 mL × 3). The organic extracts were combined and dried over anhydrous Na 2 SO 4 , and the solvents were removed under reduced pressure. The crude product obtained was purified via silica gel column chromatography eluting with 3 % ether in hexanes and 10 % ethyl acetate in hexanes to produce the product as a diastereomeric mixture (9:1) (660 mg, 39%), together with alcohol 38 (480 mg, 31%) as an undesired byproduct (31%) and starting material (420 mg, 27%). The diastereomeric mixture of (4R)-4-((S)-1,3-bis(tert-butyldimethylsilyloxy)propyl)-4-methylhept-6-en-3-ol was subjected to the next reaction without further purification.
To a solution of (4R)-4-((S)-1,3-bis(tert-butyldimethyl-silyloxy)propyl)-4-methylhept-6-en-3-ol (1.6 g, 3.72 mmol) in a 1:1 mixture of CH 2 Cl 2 and DMSO (38 mL), was added triethylamine (2.60 mL, 18.6 mmol, 5 eq) followed by SO 3 .Py complex (2.96 g, 18.6 mmol, 5 eq)
at 0 o C. The reaction was allowed to proceed at 0 o C with stiring for 2 h prior to being quenched by the addition of saturated NH 4 Cl solution (60 mL). Organic layer was separated and the aqueous phase was extracted with ethyl ether (30 mL × 3). The combined organic extracts were washed with brine and dried over anhydrous Na 2 SO 4 , and the solvent was removed under reduced pressure to give crude product, which was purified via silica gel chromatography eluting with 2 % ether in hexanes to give 39 (1.05 g, 63%) as a colorless oil. 1 Aldol product 40. The 4S, 6S, 7R aldol product 40 was obtained from the aldol reaction of ketone 39 and aldehyde 11, according to the procedure described previously for the synthesis of aldol product 18, as a major product (680 mg, 46%, colorless oil), together with other two minor products (28% total yield for both). at -5 o C was added formic acid (3 mL) and the reaction was allowed to proceed with stirring for 5 h at -5 o C. Water (20 mL) and then solid NaHCO 3 were sequently added until cessation of effervescence. The mixture was extracted with ether (20 mL × 3), the combined organic extracts were dried (Na 2 SO 4 ), and the solvents were removed in vacuo. Purification of the crude product via preparative thin layer chromatography eluting with 50% ether in hexanes to yield primary alcohol 43 (62 mg, 62%) as a colorless oil. 1 
